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ANNUAL  QUALITY  ASSURANCE  PERFORMANCE  REPORT    1986 
INORGANIC  TRACE  CONTAMINANTS  SECTION 
SUMMARY 


Z.   Introduction 

The  Inorganic  Trace  Contaminants  Section  of  the  Ministry  of  the 
Environment,  Laboratory  Services  Branch  is  responsible  for  the 
analysis  of  a  wide  variety  of  sample  types  for  metals  and  non- 
metals.   The  use  of  sensitive  instrumentation  and  methodologies 
appropriate  to  the  sample  matrix,  combined  with  quality  assurance 
programs,  ensures  that  the  Section  is  able  to  maintain  a  high 
standard  of  analytical  performance.   This  performance  is 
monitored  through  regular  internal  quality  control  and  assurance 
programs  as  well  as  participation  in  inter laboratory  round- 
robins.   This  QA  report  summarizes  the  methodologies  used  for 
analysis  of  these  samples  and  the  supporting  internal  quality 
assurance  data. 

This  report  is  assembled  in  sections  that  reflect  the  analyses 
performed  on  different  sample  matrices  in  support  of  the  programs 
of  the  Ministry  of  the  Environment.   Coincidentally,  these 
divisions  also  reflect  the  supervisory  responsibilities  within 
the  Section. 


II.   Quality  Control  and  Assurance 

The  objectives  of  the  quality  control  and  assurance  programs  are 
to  ensure  that  all  of  the  components  of  the  analytical  process 
are  under  control  and  to  ensure  immediate  detection  and 
correction  of  unacceptable  analytical  performance.   The  program 
monitors  all  of  the  reagents,  instrumentation,  calibration  and 
recovery  components  of  the  analytical  system. 

A.  Quality  Control 

Quality  control  of  the  analytical  process  takes  place  at  the 
instrument  level  and  is  intended  to  ensure  that  the 
instrumentation  is  operating  according  to  established 
criteria.   This  control  function  ensures  that  instrument 
calibration,  standardization,  slope  and  intercept,  and 
instrumental  drift  meet  these  criteria. 

B.  Quality  Assurance 

Quality  assurance  of  the  analytical  process  takes  place 
after  the  results  have  been  generated  and  is  intended  to 
ensure  that  the  analytical  protocols  of  sample  preparation 
and  digestion  have  been  carried  out  correctly.   This  control 
function  ensures  that  reagent  blanks,  digested  standards, 
sample  duplicates  and  recovery  materials  meet  established 
response  criteria. 


III.  Report  Format 

The  report  consists  of  one  page  method  summaries  and  one  page 
data  summaries  of  blanks,  between-run  controls  and  within-run 
duplicates  in  formats  that  are  common  to  all  of  the 
parameter/matrix  combinations.   The  method  summaries  give  a  brief 
outline  of  the  sample  preparation  and  measurement  procedures. 
The  data  summaries  consist  of  annual  mean  values  with  standard 
deviations. 

For  the  within-run  duplicates,  the  data  set  is  subdivided  into 
ranges  approximating  0  to  20  %,  20  to  50  %  and  50  to  100%  of  the 
analytical  range.   All  results  for  duplicates  reported  to  the 
data  base  that  are  '•<"  or  that  have  been  diluted  into  the  range 
are  excluded  from  the  statistical  analysis. 

The  standard  deviations  for  blanks  and  between-run  controls  are 
calculated  using  formula  I.   Formula  II  is  used  for  the 
calculations  for  within-run  duplicates. 

sd   =    sqrt[{(sumx2  -  (sumx) 2}/n/(n-l) ]  i 

sd   =    sqrt  Csumd2/2n)  II 

where  :  x  =  the  individual  values;  n  =  the  number  of  events 
d  =  the  differences  between  pairs  of  duplicates 

The  data  is  stored  in  a  personal  computer  using  BMB  Manager  II 
files.  All  data  manipulations,  reports  generated  etc,  are 
performed  using  applications  written  in  Manager  Math. 
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7 .   Water  Samples 

7.1  Miscellaneous  Water 

Water  samples  for  metals  analyses,  including  drinking  and  surface 
water,  are  collected  in  plastic  or  glass  containers  and  preserved 
with  nitric  acid.  Samples  for  mercury  are  preserved  with  acidic 
potassium  permanganate,  while  those  for  cyanide  are  preserved  with 
sodium  hydroxide  (pH  12) .  Zinc  acetate  and  sodium  carbonate  (>pH 
10)  are  used  to  preserve  samples  for  sulfide. 

Table  7.1  presents  the  parameters  determined,  the  type  of  sample 
digestion  and  the  analytical   instruments  used  in  the  analysis  of 

water  samples. 

TABLE  7.1 


Parameter 
Metals 


Collection  Device 

Glass  or  plastic 
bottles 


Preparation      Analysis 
Acid  digest  AAS,ICP-AES 


Mercury 

Glass  or 
bottles 

plastic 

Acid  digest 

Cold  Vapour 
AAS 

Hydride 
Metals 

Glass  or 

bottles 

plastic 

Acid  digest 

AAS 

Free 
Cyanide 

Glass  or 
bottles 

plastic 

Low  T  dist 

Colorimetry 

Total 
Cyanide 

Glass  or 
bottles 

plastic 

Manual  dist 

Colorimetry 

Boron 


Plastic  bottles 


None 


ICP-AES 


7.2  Miscellaneous  Water  Quality  Assurance 


Sample  duplicates  are  prepared  by  pouring  a  second  aliquot  from 
the  sample  bottle. 

Reagent  blanks  are  analysed  with  each  analytical  run.  There  are 
sufficient  variations  in  the  digestion  acid  lots  that  only  one 
lot  should  be  used  in  any  one  analytical  run. 


Matrix  matched  between-run  composite  samples  are  prepared  by 
collecting  samples  in  a  large  container.  New  composites  are 
collected  as  the  first  is  depleted  or  as  the  stability  period 
expires.  These  composites  may  be  spiked  as  necessary  to  provide 
a  measureable  level  of  analyte. 

Table  7.2  indicates  the  sample  descriptors  used  in  the  QA  summary 
data,  the  source  and  the  parameters  that  they  are  used  to  control. 


Sample  Designation 

qcsl 

QC 

comp 

qcal,qcbl 

qcd 

con  g2-3,  g2-4 

475-3 

chk 


TABLE  7.2 

Type 

Multielement  standard 

Fe  and  Mn  standard 

Filtered  composite 
spiked 

0 . 1  ppm  standard 

0 . 2  ppm  standard 

composite  sample 

EPA  standard  solution 

Filtered  composite 
spiked 


Parameter 
Metals 
Fe,  Mn 
Uranium 

Cyanide 
Cyanide 
Mercury 
Arsenic 
Boron 


epal , epah 


EPA  standard  solutions   Sb,  Ag,  Tl 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Coiitam  inaut  b  SectioTi 

TEST  NAME:  Aluminum       TEST  CODE:  ALUT      SAMPLE  TYPE:  Watoris 
UNIT:  Water  SUPERVISOR:  P.  Vi:,an 

METHOD  C0DE:522BE2 

REVISION  NO:  Original  DATE:  April,  1985 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  Lottie  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yes  %    Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  tesb  tube  held  in 
rack  until  lower  miniacus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  t  S^C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  OCs  and  2  duplicate  spikes  (QC  solution  - 
5   ml  -  added  by  Brmkmann  dispenser).  Cool,  add  5  ml  b%    HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  >S  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REPORTING  RESULTS:2  siy.  fiys.  if  >  0.010  py/ml;i£  <  0.010  -1  biu  fiu 
INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 

Calibration  Range:  0.08  to  500  my/L 
Resolution:  0.01  mg/L 
Sensi  tivity: 

Instrument  Detection  Limit:  0,08  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routire  Operating  Range-  0.0  to  1,000  mg/L 

Accuracy-10'1.1%  (QCS,  m-house  control,  X  ■=  0.052  Pg/ml,  N  -  36) 
Precision  of  Controls-  A  P 

mean       1.057my/L 
std.  dev.  O.lllmg/L 
R.S.D.     10.5  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

B.d.      0.006  0.064  0.035 

mean      0.100  0.302  0.673 

W   .01  mg/L  T   .10  mg/L 

CONTROL  LIMITS: 

REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 

In  the  case  of  throuyhf al 1 s ,  terrestrial  effects  and  other  APIOS 

samples,  concentrate  50  ml  down  to  5  ml. 
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SUHMARY  REPORT  OF  QUALITY  CONTROL  DATA 

ALUMINIUM        IN  MISCELLANEOUS  WATERS 

Operating  Range  ^  .00300to   1.000   mg/L 

IN  -  RUN  DUPLICATES 

range       <. 00300  .OOSOOto  0.200   0.20Qto  0.500   0.500bo   1.00  >   1.00 

no.  4         221  72  41  13 

s.w.  0.00640         0.06420         0.03470 

mean  0.10030         0.30240         0.67250 

OA  Control  Samples 

SAMPLE  I.D.         NO.        MEAN       STD.  DEV.     R.S.D. 
qcsl  1056       1.05690     0.11124      10.53 

BLANKS 

BLANK  I.D.  NO.        MEAN       STD.  DEV. 

BLK  40       .00868      .00598 

DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:ARSENIC         TEST  CODE:ASUT       SAMPLE  TYPE:  Water 
UNIT:  Biomaterials  SUPERVISOR:  R.  Sadana 

METHOD  C0DE:510CF3 

REVISION  NO:  DATE:  January  1983 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  100  ml 

Container-  Glass  bottle  with  bakelite  Bcrew  cap  (16  02.) 

Preservative-lml  cone.  HN03  for  saample  filling  16  oz.  bottle 

Other- 

SAMPLE  PREPARATIONiPartial  Extn.-     Total  Extn.-yes  %    Extr acted->90% 
Procedure-A  twenty  ml   sample  ia  pipetted  into  20x150  mm  pyrex  test 
tube.  A  batch  of  sixty-eight  tubes  including  Ejamples,  blanks,  tjtandards 
and  controls  are  run.  These  samplea  are  fed  to  a  automated  syatem  for 
meaeurement  of  arsenic  by  hydride-FAAS  technique. 

Samples  with  arsenic  concentration  exceeding  10  ny/ml  are  digested 
by  pipetting  20  ml  of  sample  in  a  100  ml  beaker  and  adding  4  ml  6:3:1 
HN03:HCL04:H2S04.  Heat  until  dense  white  fumes  evolve.  Cool,  add  0.5 
ml  of  H20  and  2.5  ml  of  HCl .  Transfer  the  digestate  to  a  test  tube 
calibrated  at  20  ml,  dilute  to  mark  with  DDW,  mix  well,  and  analyze. 

INTERFERENCES:  Excessive  concentrations  of  Cu,  Fe,  Ni 

REPORTING  RESULTS:mg/L-2  dec.  if  <10,  1  dec.  if  10-100,  0  dec.  if  >100 
INSTRUMENTATION:  Atomic  Absorption  Spectrophotometer  (Varian  1200) 
with  strip  chart  recorder,  peristaltic  pump,  auto-sampler,  open-ended 
and  heated  quartz  'T'  cell  (  0.6  x  10  cm),  and  gas-liquid  separator. 
Calibration  Range:  0  to  40  Ry/ml 
Resolution:  0.01  absorbance 
Sensitivity:  20  Rg/ml  reads  0.150  aba. 
Instrument  Detection  Limit:  1  Dg/ml 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-   0.001  to  0.04  mg/L 
Accuracy- 

Precision  of  Controls-  A  |i 

mean       .413  mg/L 
std.  dev.  .011  mg/L 
R.S.D.     2.1   % 
Precision  of  Duplicates-low  range       mid  range       high  range 

8.d.      .0000  0.0004         0.0005 

mean      .002  .011  0.025 

W   .001  mg/L  T   .005  niy/L 

CONTROL  LIMITS: 

REMARKS: Accuracy  -  ratio  of  mean  to  cert,  value  of  ref.  std.  X  100 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

ARSENIC  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .OOlOOto   0.040   mg/L 

IN  -  RUN  DUPLICATES 

range  <. 00100    .OOlOOto    0.008      O.OOBto    0.020      0.020bo      0.04    >      0.04 

no.  89 

8  .  w. 

mean 


18 

3 

:2 

0.00000 

0.00040 

0.00050 

0.00200 

0.01100 

0.02500 

OA  Control  Samples 


SAMPLE  I.D.         NO.        MEAN       STD.  DEV.     R.S.D, 
475-5  51       0.03500     0.00150      4.29 


BLANKS 


BLANK  I.D.         NO.       MEAN       STD.  DEV, 
BLK  0       .00000      .00000 


DATE  87/03/11 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  CoTitam  i  nants  SectioTi 


TEST  NAME:  Barium 
UNIT:  Water 

METHOD  CGDE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION 


TEST  CODE:  BAUT      SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Vi:,aTi 

DATE:  April,  1985 


SAMPLE  HANDLING: 

Quantity  Required-  lOOO  ml 

Container-  One  litre  plastic  bottle  with  non-metal li c  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre 

Other- 

SAMPLE  PREPARATIONrPartial  Extn.-     Total  Extn.-Yee  %   Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours), 
bet  effective  temperature  to  90  ±  S^C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  DCs  and  2  duplicate  spikes  (QC  solution  - 
\      "  e^«.^      ^  Brinkmann  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  ai.d  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  t  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 


REPORTING  RESULTS:2  sig.  figs,  if  >  O.OIQ  py/ml;if  <  O.OIO  -1 

INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 


i  i  y  fig. 


Calibration  Range:  0.008  to  75  my/L 
Resolution:  0.001  mg/L 
Sens  1 1  i vi  ty : 

Instrument  Detection  Limit: 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.100  mg/L 

Accuracy-83.6%  (QCS,  in-house  control,  X  -  0.0084  my/L,  N  --  36) 


0.008  mg/L 


Precision  of 


Precision  of 


» 


.001 


Controls- 
mean 

std.  dev. 
R .  S .  D . 
Duplicates-low  range 
B.d.      0.0012 
mean      0.014 
mg/L 


A 

.221  mg/L 
.0l87mg/L 
8.5  % 

mid  range 
0.0022 
0.031 
T   .010  mg/L 


high  range 
0.0058 
0.066 


CONTROL  LIMITS: 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 

In  the  case  of  throughf al 1 s,  terrestrial  effects  and  other  APIOS 

samples,  concentrate  50  ml  down  to  5  ml. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

BARIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  ^  .OOOSOto   0.100   mg/L 

IN  -  RUN  DUPLICATES 

range      <. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  > 


no . 

B  .  W. 

mean 


65 

183 

U 

0.00120 

0.00220 

0.00580 

0.01410 

0.03080 

0.06640 

£3 


OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S. 

qcel 

1061 

0.22080 

0.01866 

8.45 

BLANKS 


BLANK  I.D, 
BLK 


NO, 


MEAN 
.00148 


STD.  DEV, 
.00174 


DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 


TEST  NAME:  Beryllium 
UNIT:  Water 

METHOD  C0DE:522BE2 

REVISION  N0:2 

NATURE  OF  LAST  REVISION: 


TEST  CODE:  BEUT      SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Vi^an 


DATE:  January  15,  19S6 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATIONrPartial  Extn.-     Total  Extn.-Yee  %   Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  drynesa  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±  S^C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  QCs  and  2  duplicate  spikes  (QC  solution  - 
5   ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  b%   HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilra,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  '^  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program) . 

REPORTING  RESULTS:Report  >  0.010  uy/ml  to  2  siy  £iys;<  0.010  to  1  s i a 

INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 


Range:  0  to 
0.001  mg/L 


75  mg/L 


,0 


Cal ibrati  on 
Resolut i  on : 
Sensit i vi  ty 

Instrument  Detection  Limit 
PERFORMANCE  CHARACTERISTICS: 
Routine  Operating  Range-  0 
Accuracy-  91.5%  (QCS,  in-house 
Precision  of  Controls- 
mean 

std.  dev. 
R.S.D. 
Precision  of  Duplicates-low  range 

e.d.      0.0009 
mean      0.0104 
W   .0005mg/L 


0.009  mg/L 


to  0.100  mg/L 
control;  X 
A 
.2174mg/L 
.0l50mg/L 
6.9  % 

mid  range 
0.0004 
0.0220 
T   .O050mg/L 


0.18  my/L;  N  -  109) 


S 


high  range 


CONTROL  LIMITS: 


REMARKS:PE  -  5000  AAS  available  as  back-up  unit. 

For  throughfalls,  terrestial  effect  and  other  APIOS  samples,  50  ml 

volume  is  concentrated  to  5  ml. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

BERYLLIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .OOOSOto   0.100  mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  >    O.IO 


DO  * 

8  .U  . 

mean 


75 


266 

10 

0 

0.00090 

0.00040 

o.ooooo 

0.01040 

0.02200 

0.00000 

OA  Coiitrol  Samples 


SAMPLE  I.D. 
qcal 


NO. 
865 


MEAN       STD.  DEV.     R.S.D, 
0.21740     0.01500      6.90 


BLANKS 


BLANK  I.D. 
BLK 


NO. 


MEAN       STD.  DEV, 
.00000      .00000 


DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:  Boron  TEST  CODE:  BBUT      SAMPLE  TYPE:  Water 

UNIT:  Water  SUPERVISOR:  P.  Vi:,an 

METHOD  CODE:001AE2 

REVISION  NO:  1  DATE:  February  1,  1987 

NATURE  OF  LAST  REVISION:The  ICP-AES  replaced  azomethine-H  col orome tr i c 

SAMPLE  HANDLING: 

Quantity  Required-  500  ml 
Container-  Polyethylene  container 
Preservative-  1  ml  cone  HN03  per  litre. 
Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yes  %   Extracted->100 

Procedure-The  samples  are  analyzed  straight  without  pretrea tment .  No 
processing  is  required. 


INTERFERENCES: None 
waste  matr i  ces . 
REPORTING  RESULTS:  mg/1 

INSTRUMENTATION:  Inductively  coupled  plasma  emission  spectrometer, 
Atomscan  2400,  equipped  with  autosampler  and  DEC  computer  ayatem  for 
concentration  print-out,  Apple  microcomputer  interface  to  LIS. 
Calibration  Range:  0  to  1.000  mg/L 
Reeolut  i  on : 

Sensitivity:  1.00  mg/L  standard  gives  3000  counts. 
Instrument  Detection  Limit:  0.05  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-   0.001  to  l.OO  mg/L 
Accuracy- 

Precision  of  Controls-  A  © 

mean       .109  mg/L 
std.  dev.  .016  mg/L 
R . S . D .     15.1  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

s.d.      0.010  0.009 

mean      0.038  0.536 

W   .005  mg/L  T   .050  mg/L 

CONTROL  LIMITS: 

REMARKS:  Replaces  Azomethine-H  colorometric  method. 
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SUMMARY  REPORT  OF  OUALITY  CONTROL  DATA 

BORON-JA  IN  MISCELLANEOUS  WATERS 

Operating  Range  ^  .OOlOOto   0.100  mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00100    .OOlOOto    0.020      0.020to    0.050      O.OSOto      0.10    >      0.10 


no. 
8 .  w . 
mean 


34 


218 

48 

m 

0.00220 

0.01670 

0.02160 

0.00660 

0.03160 

0.07140 

23 


OA  Control  Samples 


SAMPLE  I.D, 


NO. 


MEAN 


STD.  DEV, 


R.S.D, 


BLANKS 


BLANK  I.D. 
BLK 


NO. 
226 


MEAN       STD.  DEV. 
.00147      .00197 


DATE  87/03/20 
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ANALYTICAL  PROCEBaRE 
Inorganic  Trace  Conlami  iiants  Section 

TEST  NAME:  Calcium        TEST  CODE:  CAUT      SAMPLE  TYPE:  Waters 
UNIT:  Water  SUPEkVISOR:  P.  V^an 

METHOD  C0DE:522BE2 

REVISION  N0:2  DATE:  January  15,  1986 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  lOOO  ml 

Container-  One  litre  plastic  tottle  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION :Partial  Extn.-     Total  Extn.-Yes  %   Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryneaa  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±  5°C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  QCa  and  2  duplicate  spikes  (QC  aolution  - 
5   ml  -  added  by  Brinkmaiin  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  *1  hour.  Transfer 
supernatant  to  numbered  tube  C17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program). 

REPORTING  RESULTS:  Whole  numbers 

INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 

Calibration  Range:  0  zo    50  mq/L 
Resolution:  0.02  mg/L 
Sensitivity; 

Instrument  Detection  Limit:  0.02  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  50.0  mg/L 

Accuracy-  92.0%  (OCS,  in-house  control;  X  ^  1.15  my/1;  N  -  36) 
Precision  of  Controls-  A  g 

mean       26.2  mg/L 
std.  dev.   2.61mg/L 
R.S.D.     10,0  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

s.d.      0.30  0.41  0.82 

mean      4.1  16.6  36.1 

»   -2  mg/L  T   1.0  mg/L 

CONTROL  LIMITS: 

REMARKS:  This  test  is  performed  m  Water  Quality  Section  and  results 
reported  as  routine  parameter. 
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SUMMARY  REPORT  OF  DUALITY  CONTROL  DATA 

CALCIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  =  .OOlOOlo  50.000   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00100  .OOlOOtolO.OOO  10.000to25.000  25.000to  50.00  >  50.00 


no . 

8  .  W. 

mean 


m 

55 

©6 

0.29420 

0.41190 

0.82240 

3.98990 

16.59550 

36.05340 

129 


OA  Control  Samples 


SAMPLE  I.D, 
qcel 


NO.        MEAN       STD.  DEV.     R.S.D, 
1062     26.17200     2.61160      9.98 


BLANKS 


BLANK  I.D. 
BLK 


NO. 
290 


MEAN 
.00795 


STD.  DEV, 
.02942 


DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 


TEST  NAME:  Cadmium 
UNIT:  Water 

METHOD  C0DE:522BE2 

REVISION  N0:2 

NATURE  OF  LAST  REVISION: 


TEST  CODE:  CDUT      SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Voan 


DATE:  January  15,     19&6 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 


SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yes  %    Extracted- 

Procedure-  Pour  sample  inbo  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  mmiacus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapoure) . 
Set  effective  temperature  to  90  ±  5"  C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  contjists  of  38 
tubes  including  4   blanks,  3  OCs  and  2  duplicate  spikes  (DC  solution  - 
5   ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  b%    HN03  and  1 
drop  50%  H202,  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  1  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program) . 


REPORTING  RESULTS:Report  >  O.OlO  ug/ml  to  2  siy  fiys;<  0.010  to  1 
INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 


si  g 


Calibration  Range:  0.005  to  75  mg/L 
Resolution:  0.001  mg/L 
Sens  i  t  i vi  ty : 

Instrument  Detection  Limit:  0.005  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routire  Operating  Range-  0.0   to  0.020  mg/L 
Accuracy-  94.4%  (OCS,  m-house  control;  X  0.0094  mg/L; 
Precision  of  Controls-  A 

mean 

std .  dev . 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0,0016 
mean      0.0011 
W   .0002mg/L 

CONTROL  LIMITS: 


35) 


.1870mg/L 
.0l24mg/L 
6.6  % 

mid  range 
0.0007 
0.0086 
T   .OOlOmg/L 


l: 


high  range 
0.0014 
0.0134 


REMARKS:PE  -  5000  AAS  available  as  back-up  unit. 

For  throughfalls,  terrestial  effect  and  other  APIOS  samples,  50 

volume  18  concentrated  to  5  ml. 


ml 
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i»^p^*y  —  ryr^ 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

CADMIUM  IN  MISCELLANEOUS  WAT£RS 

Operating  Range  -  .00020to   0.020   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00020    .00020to    0.004      0.004to   0.010      O.OlOto      0.02    >      0.0. 


no, 
s.w. 

mean 


14 


10 

248 

34 

0.00160 

0.00070 

0.00140 

0.00110 

0.00860 

0.01340 

45 


OA  Control  Samples 


SAMPLE  I.D, 
qcsl 


NO. 
1064 


MEAN       STD.  DEV.     R.S.D, 
0.18700     0.01240      6.63 


BLANKS 


BLANK  I.D, 
BLK 


NO. 


MEAN 
.00184 


STD.  DEV, 
.00171 


DATE  87/03/20 
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ANALYTlCftL  PROCEDURE 
Itiorganic  Trace  Con  Lam  inants  Section 

TEST  NAME:  Chromium       TEST  CODE:  CRUT      SAMPLE  TyPE:  Walert; 
UNIT:  Water  SUPERVISOR:  P.  Voan 

METHOD  C0DE:522BE2 

REVISION  N0:2  DATE:  January  15^  1986 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAWPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yee  %    txtracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±  5»C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  DCs  and  2  duplicate  apikes  (QC  solution  - 
5   ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  >S  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program). 

REPORTING  RESULTS:Report  >  0.010  uy/ml  to  2  aig  fiyB;<  O.OlO  to  1  aiq. 
INSTRUMENTATION:  Jariell  Ash  Atom-Comp  ICP  Model  975. 

Calibration  Range:  0.01  to  75  mg/L 
Resolution:  0.001  mg/L 
Sensi  t i vi ty : 

Instrument  Detection  Limit:  0.01  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.100  mg/L 

Accuracy-  96.7%  (QCS,  in-houae  control;  X  0.012  mg/L;  N  ^  36) 
Precision  of  Controls-  A  1 

mean       .244  mg/L 
std.  dev.  .0237mg/L 
R.S.D.     9.7  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

s.d.      0.0011  0.O012         0.0049 

mean      0.012  0.027  0.093 

W   .0005mg/L  T   .0025iny/L 

CONTROL  LIMITS: 

REMARKS:PE  -  5000  AAS  available  as  back-up  unit. 

For  throughfalls,  terrestial  effect  and  other  APIOS  eampley,  50  inl 

volume  IB  concentrated  to  5  ml. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

CHROMIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  -    .OOOSOio   0.100  mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  > 


10 


no  . 
s  .  w. 

mean 


i5 


272 

20 

1 

0.00110 

0.00120 

0.00490 

0.01150 

0.02650 

0.09250 

43 


OA  Control  Samples 


SAMPLE  I.D, 
qcBl 


NO. 

1062 


MEAN       STD.  DEV.     R.S.D, 
0.24390     0.02368     9.71 


BLANKS 


BLANK  I.D. 
BLK 


NO. 

33 


MEAN 
.00148 


STD.  DEV 
.00177 


DATE  87/03/20 
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-■;■;  .•■■*.j  ■v«;i>:i,\iLB'»«;,'k3*vjit*Arf4*:<^v>'uiA««'n>iif!^V'; 
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TEST  NAME:  Cobalt 
UNIT:  Water 

METHOD  C0DE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contami nants  Section 


TEST  CODE:  COUT      SAMPLE  TYPE:  Wat.^r^ 
SUPERVISOR:  P.  Vi:jan 


DATE:  Apiil,  i985 


SAMPLE  HANDLING: 

Quantity  Required-  lOOO  ml 

rack  until  lower  miniscuB  of  water  cofn!  ^'^u'"^^^^^^  ^^^"  ^^^^  i" 
".ark.  Add  2  ml  20%  (v/vrHSo3  anr^vlir/'t"^!"  ^°°  ""^  calibration 
convection  oven  (with  Ifficrenr^vr^r^'f ''^  ^°  dryness  in  mechanical 
Set  effective  temperature  to  ?0  '  5^^'^  ^°  ^'^'""^^  ^^'^'^    vapour.). 

tub^rin^Hdrng  rbi:nks'l  ic/::d->a'^?^^^^  '''   ^-^'  — ^^  °^  38 
5   ml  -  added  by  Brink.an;.  dispenee,)^  Coo^   %'.'  f^'i'%^  ^°^  ^'olution  - 
drop  50%  H202.  Seal  tubes  wi  th   piraf  ll™    i  ■  ^^  ■  ^u""?.  ^^  ""^^  and  1 
turn  to  wet  entire  inside  surface  "epeat  Ifter"  h  "^^'T  ^"J  '^"^- 

INTERFERENCES.  Several;  compensated  for  by  computer  program. 


a  i  y  f  i  y  . 


:  0.02 
mg/L 


Calibration  Range 
Resolution:  O.OOI 
Sensitivi  ty : 
Instrument  Detection  Limit 
PERFORMANCE  CHARACTERISTICS: 
Routine  Operating  Range-  0 
Accuracy-  95.7%  (QCS^ 
Precision  of  Controls- 


to  75  mg/L 


0.02  mg/L 


0  to  0.100  mg/L 
in-houee  control,  X  - 

A 


0.012  Mg/ml,  N  - 


Precision  of 


H 


mean 

std .  dev . 

R.S.D. 

Duplicates-low  range 

s-d.      0.0012 

mean      0.0115 

0005mg/L 


CONTROL  LIMITS: 


.2527mg/L 
.0195mg/L 
7.7  % 

mid  range 
0.0011 
0.0245 
T   .0025mg/L 


35) 

B 


high  range 
0.0132 
0.0990 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit 

In  the  case  of  throughfalls,  terreetr, a1  » f ^  ^  = 

Bamples,  concentrate  50  ml  down  [o|  ml^  effects  and  other  APIOS 
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SUMMARY  REPORT  OF  OUALITV  CONTROL  DATA 

COBALT  IN  MISCELLANEOUS  WATERS 

Operating  Range  ^  .OOOSOto   0.100  mg/L 

IN  -  RUN  DUPLICATES 


range 


<.00050    .OOOSOto   0.020      0.020to   0.050      O.OSOto      0.10    >        0.10 


no 


s  .  w, 


mean 


21 


273 

14 

1 

0.00120 

0.00110 

0.01320 

0.01150 

0.02450 

0.09900 

42 


OA  Control  Samples 


SAMPLE  I.D, 
gcsl 


NO. 
1060 


MEAN       STD.  DEV.     R.S.D, 
0.25270     0.01952     7.72 


BLANKS 


BLANK  I.D. 
BLK 


NO. 


MEAN       STD.  DEV 
.00144      .00045 


DATE  87/03/20 
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TEST  NAME:  Copper 
UNIT:  Water 

METHOD  C0DE:522BE2 

REVISION  N0:2 

NATURE  OF  LAST  REVISION: 


ANALYTICAL  PROCEDURE 
Inorgaijic  Trace  Contam  i  nanle  Section 


TEST  CODE:  CUUT      SAMPLE  Tm:  Waters 
SUPERVISOR:  P.  Vi ^an 


DATE:  January  15,  1986 


SAMPLE  HANDLING: 

Quantity  Required-  lOOC  ml 

Other- 


SAMPLE  PREPARATION:Parti 
Procedure-  Pour  sample 
rack  until  lower  mmiscu 
mark.  Add  2  ml  20%  (v/v) 
convection  oven  (with  ef 
Set  effective  temperatur 
Prepare  several  runs  and 
tubes  including  4  blank 
5  ml  -  added  by  Brinkma 
drop  50%  H202.  Seal  tube 
turn  to  wet  entire  insid 
supernatant  to  numbered 
INTERFERENCES:  Several  ( 


al  Extn. 

into  a 
E  of  wat 

HN03  an 
f  1  c  i  ent 
e  to  90 

dry  in 


s,  3  DCs 


TiZ    d  i  s  p  e 
s  wi  th 
e  Eurfac 
tube  (17 
ccmpensa 


Total 
30  X  200  mm 
er  column  r 
d  evaporate 
exhaust  to 
±  S^C. 
oven,  A  typ 

and  2  dupl 
nser) .  Cool 
Parafilm,  e 
e.  Repeat  a 

X  100  mm) 
ted  for  by 


Extn. -Yes  %  Extracted- 
guartz  teat  tube  held  in 

eachee  100  ml  calibration 
to  dryness  in  mechanical 

extract  acidic  vapours). 

ical  LIS  run  consists  of  38 
icate  spikes  (QC  solution  - 
,  add  5  ml  5%  HN03  and  1 
tir  with  Vortex  and  hand- 


fter  t  hour.  Transfer 
with  cap. 
computer  program) . 


REPORTING  RESULTS:Report  >  0  010  Mr./™i  .   o   ■. 


0.010   to   1   sig 


Calibration  Range:  0.006  to  75  mg/L 
Resolution:  0.001  mg/L 
Sensi  tivi  ty : 

T^r.nij^^'^'^'""^"^  Detection  Limit:  0.006  ma/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.100  mg/L 

Accuracy-  98.6%  (QCS,  m-house  control;  X  0.0099  .g/L;  N  .  34) 


Precision  of  Controls- 
mean 
std.  dev. 

r,  R.S.D. 

Precision  of  Duplicates-low  range 

B.d.      0.0009 
mean      0.011 
«   .O005mg/L 


CONTROL  LIMITS: 


.194  mg/L 
.0188mg/L 
9.7  % 

mid  range 
0.O019 
0.029 
T   .0025my/L 


» 


high  range 
0.0031 
0.084 


REMARKS :PE  -  5000  AAS  available  as  back-up  unit 

For  throughfalls,  terrestial  effect  and  olher  APIOS      1     ^n   . 

volume  is  concentrated  to  5  ml.  samples,  50  ml 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

COPPER  IN  MISCELLANEOUS  WATERS 

Operating  Range  =^  .00030lo   0.100   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00030  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  >    0.10 


no. 
B  .  w. 
mean 


236 

44 

30 

0.00090 

0.00190 

0.00310 

0.01080 

0.02920 

0.08350 

36 


OA  Control  Samples 


SAMPLE  I.D. 
qcel 


NO. 
1065 


MEAN      STD.  DEV.     R.S.D. 
0.19390     0.01884      9.72 


BLANKS 


BLANK  I.D. 
BLK 


NO. 
192 


MEAN 

.00061 


STD.  DEV, 
.00044 


DATE  87/03/20 
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TEST  NAME:  Iron 
UNIT:  Water 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Cciar^i  naTits  Sectaon 


METHOD  CODE:522BA0 
REVISION  NO:  85-1 
NATURE  OF  LAST  REVISION 


TEST  CODE:  FEUT      SAMPLE  TYPE-  Water 
SUPERVISOR:  P.  V^J   ^'"'^ 

DATE:  July,  1985 


SAMPLE  HANDLING: 

Quantity  Required-  500  ml 

Utne  r- 


Extri.-Yes  %  Extracted- 
oz  flint  ylas3  vial 
ml  20%  HN03  to  vial. 
2  blanks,  2  in-houb-e  OC 


SAMPLE  PREPARATION:Part:al  Extn  -     Tot.l 
Procedure-  Pipette  9^  »1      :      lotal 

temperature  and  add  2.5  ^1  5%  ?V/'vj  HCl    ;°"^^\^^°"  °^e"-  Cool  to  roci« 
dispenser.  Shake  thorough^  to  di^Ll    ^^/^^  ^^^1  i'V    Oxford 
Determine  Fe  and  Mn  by  AA"^  usina  cL     f°^"^^'  ''^^  ^^^  " 
PP^n  Mn;  2.0,  5.0  &  lO^O  p^.  Fe"   ^°'"^°^^-^^  Btandards  (0.4,  1.0,  &  2 

INSTRUMENTATION:  pJrk  nlsi  :r  ^-e'soqO  A?^'"''!'  '  ^  "  ^  <^--  ^1  — 
computer.  ^  -''^'^0  ^AS  interfaced  with  PET 


0  to  10  pg/ml 


Calibration  Range: 
Resolution: 
Sensitivity:  0.12  pg/n,l 
instrument  Detection  \imi+ 
PERFORMANCE  CHARACTERISTICS 
Routine  Operating  Range-  0 


Accuracy-  10i% 
Prec  i  s  i  on 


0 


0.05    JJg/ml 
to     1.000    mg/L 


(..-house    standard,    X    .    0    202    »g/L,    N    .    67, 


Prec i si  on 


H 


of  Controls- 
mean 
s td .  dev , 

r  rs  R.S.D. 

of  Duplicates-low  range 
B.d.      0.033 
mean      0.065 
02  mg/L 


CONTROL  LIMITS: 


.204  mg/L 
.0l8lmy/L 
8.9  % 

mid  range 
0.070 
0.316 
T   .10  mg/L 


B' 


high  range 
0.056 

0.703 


och  ie  and  Mn  with  comparable  accuracy  an 


simultaneous  meaijuremeut 
d  precision. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

AA-IRGN  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .OOSOOlo   1.000  mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00500  .OOSOOto  0.200   0.200to  0.500   0.500to   1.00  > 


no . 

8  .H. 

mean 


106 

69 

24 

0.03340 

0.06980 

0.05590 

0.06480 

0.31610 

0.70790 

19 


OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

oc 

437 

0.20420 

0.01810 

8.86 

BLANKS 


BLANK  I.D. 
BLK 


NO. 
441 


MEAN 
.14280 


STD.  DEV, 
.15970 


DATE  86/09/22 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  CoiitamiTiants  Section 


TEST  NAME:  Iron 
UNIT:  Water 


METHOD  C0DE:522BA0 

REVISION  N0:2 

NATURE  OF  LAST  REVISION 


TEST  CODE:  FEUT      SAMPLE  TYPE:  Watera 
SUPERVISOR:  P.  Voan 


DATE:  January  15,  1986 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  Lottie  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yes  %   Extracted- 

Procedure-  Pour  eample  into  a  30  x  200  mm  quartz  teat  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryneBu  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±  5*C. 

Prepare  several  rune  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4   blanks,  3  DCs  and  2  duplicate  spikes  (QC  solution  - 
5   ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  i>%   HK03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilra,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  "i  hour.  Transfer 
supernatant  to  numbered  tube  C17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program). 


REPORTING  RESULTS:Report  >  0.010  ug/ml  to  2  siy  fiyB;<  O.OlO  to  1 
INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 


ei  y 


Calibration  Range:  0  to  50  my/L 
Resolution:  0.001  mg/L 
Senei t i vi  ty : 

Instrument  Detection  Limit:  0.02  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  1.000 
Accuracy-  92.9%  (QCS,  in-houae  control; 
Precision  of  Controls- 


mean 

std.  dev. 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0.0099 
mean      0.092 
W   .02  mg/L 

CONTROL  LIMITS: 


mg/L 

X  0.046  my/L;  N  -=  36) 
A 

1.00  my/L 
0.134mg/L 
13.4  % 

mid  range 
0.0560 
0.318 
T   .10  mg/L 


B 


high  range 
0.0370 
0.687 


REMARKS: 

For  throughfalls,  terrestial  effect  and  other  APIOS  eampleE,  50  ml 
volume  is  concentrated  to  10  ml. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

IRON  IN  MISCELLANEOUS  WATERS 

Operating  Range  =  .OOlOOto   1.000   mg/L 

IN  -  RUN  DUPLICATES 

range      < .00100  .OOlOOto  0.200   0.200to  0.500   O.SOOto   1.00  >    1,0 


no. 

s .  u . 
mean 


176 

91 

m 

0.00990 

0.05600 

0.03700 

0.09210 

0.31840 

0.68650 

32 


OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

gcBl 

1000 

1.00020 

0.13426 

13.42 

BLANKS 


BLANK  I.D. 

NO. 

MEAN 

STD.  DEV 

BLK 

379 

.02106 

.08022 

DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:  Lead  TEST  CODE:  PBUT      SAMPLE  TYPE:  Waters 

UNIT;  Water  SUPERVISOR:  P.  Vi:ian 

METHOD  C0DE:522BE2 

REVISION  N0:2  DATE:  January  15,  1986 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  lOCO  ml 

Container-  One  litre  plastic  bottle  with  non-metallic   cap  liner. 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATIONrPartial  Extn.-     Total  Extn.-Yes  %    Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  guart:i  test  tube  held  in 
rack  until  lower  miniecus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±  5°C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  cousiEsts  of  38 
tubes  including  4   blanks,  3  QCb  and  2  duplicate  spikes  (QC  solution  - 
5   ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  >J  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several  (compensated  for  by  computer  program). 

REPORTING  RESULTS:Report  >  0.010  ug/ml  to  2  sig  fiyB;<  0.010  to  1  siy. 
INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 

Calibration  Range:  0  to  100  mg/L 
Resolution:  0.001  mg/L 
Sensi  ti vi  ty : 

Instrument  Detection  Limit:  0.02  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routire  Operating  Range-  0.0  to  0.100  mg/L 
Accuracy-  106%  at  0.46  pg/ml 

Precision  of  Controls-  A  % 

mean       .266  mg/L 
std.  dev.  .054  mg/L 
R.S.D.     20.2  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

B.d.      0.003  0.008  0.015 

mean      0.012  0.030  0.082 

W   .005  my/L  T   -025  ray/L 

CONTROL  LIMITS: 

REMARKS:PE  -  5000  AAS  available  as  back-up  unit. 

For  throughfalls,  terrestial  effect  and  other  APIOS  samplea,  50  ml 

volume  is  concentrated  to  5  ml. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

LEAD  IN  MISCELLANEOUS  HATERS 

Operating  Range  =  .OOlOOto   0.100  mg/L 

IN  -  RUN  DUPLICATES 

range     <. 00100  .OOlOOto  0.020  0.020to  0.050   O.OSOto   0.10  >    G.IO 


no  . 
B  .  H  . 
mean 


39 


235 

28 

14 

35 

0.00300 

0.00820 

0.01520 

0.01230 

0.03030 

0.08220 

OA  Control  Samples 


SAMPLE  I.D. 
qcsl 


NO. 
1061 


MEAN       STD.  DEV.     R.S.D. 
0.26600     0.05369      20.18 


BLANKS 


BLANK  I.D, 
BLK 


NO. 


23 


MEAN 

.00506 


STD.  DEV, 
.00390 


DATE  87/03/20 


t       V  .  ^^*-  -A' 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

llVr  ^n^V    "^^Tieeium     TEST  CODE:  MGUT     SAMPLE  TYPE:  Waters 
UNIT:  Water  SUPERVISOR:  P.  Vi:,an 

METHOD  C0DE:522BE2 

REVISION  NO:  Original  DATE:  March,  1985 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extn . -     Total  Extn.-Yes  %   Extracted- 
Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 

Z    "^^^0^0.=  ''''^^''^  °^  "^^^^  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  ef f i c i ent  exhaust  to  extract  acidic  vapours) 
Set  effective  temperature  to  90  i  5°C. 

tutpfs/rr^^  ^""''vi^f  ^^^  '"  oven,  'a  typical  LIS  run  consists  of  38 
5   ml    llatri   \    ^^r'''  ^°^'  ^"^  ^  duplicate  spikes  (QC  solution  - 
lral\n^.    iono      I   ^^'^l^l^'^^'    dispenser).  Cool,  add  5  ml  b%   HN03  and  1 
drop  50.  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  ".  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REPORTING  RESULTS:  Whole  numbers 

INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 

Calibration  Range:  0  to  20  mg/L 
Resolution:  0.01  mg/L 
Sensitivity : 

Instrument  Detection  Limit:  0.005  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  50.000  mg/L 

Accuracy-  95.9%  (QCS,  in-house  control,  X  -^  0.48  mg/L,  N  -  36) 

Precision  of  Controls-  »  s   /       u/ 


B 


Controls-  j^ 

mean  11.2  mg/L 

std.  dev.  0.90  mg/L 

R.S.D.  8.0  % 

Precision  of  Duplicates-low  range       mid  range       high  ranqe 

B-d.      0.11  1.84 


1.07 

mean      4.47  14.6  33.1 

"   -05  mg/L  T   .50  mg/L 

CONTROL  LIMITS: 

REMARKS:  This  test  is  performed  in  the  Water  Quality  Section  and 
results  reported  as  routine  parameter. 


7.29 


—I.'  _-^  •- .  '-^Tf •  '1  ,!•*   * 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

MAGNESIUM-2     IN  MISCELLANEOUS  WATERS 
Operating  Range  -  .SOOOOto  50.000   mg/L 

IN  -  RUN  DUPLICATES 

range      <. 50000  .50000 bolO .000  10 . 000 to25. 000  25.000to  50.00  >  50. OC 


no  * 

8  .». 

mean 


10 


205 

88 

43 

0.16960 

1.83440 

1.37250 

4.63230 

17.04460 

32.83760 

OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

qcsl 

1062 

10.43200 

0.78570 

7.53 

BLANKS 


BLANK  I.D. 

NO. 

MEAN 

STD.  DEV 

BLK 

600 

.00770 

.00684 

DATE  87/03/20 
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ANALyilCAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 


TEST  NAME:  Manganese 
UNIT:  Water 

METHOD  C0D£:522BA0 

REVISION  N0:2 

NATURE  OF  LAST  REVISION 


TEST  CODE:  MNUT      SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Vi:ian 

DATE:  January  15,  1986 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 


cap  liner, 


SAMPLE  PREPARATION: Partial  Extn 
Procedure-  Pour  sample  into  a 
rack  until  lower  miniscus  of  wa 
mark.  Add  2  ml  20%  (v/v)  HN03  a 
convection  oven  (with  efficient 
Set  effective  temperature  to  90 
Prepare  several  runs  and  dry  in 
tubeB  including  4  blanks,  3  OC 
5  ml  -  added  by  Brinkmann  disp 
drop  50%  H202.  Seal  tubes  with 
turn  to  wet  entire  inside  surfa 
supernatant  to  numbered  tube  (1 
INTERFERENCES:  Several  (compens 


Total  Extn. -Yea  %    Extracted- 

30  X  200  mm  quartz  teat  tube  held  in 
ter  column  reaches  100  ml  calibration 
nd  evaporate  to  dryness  in  mechanical 

exhaust  to  extract  acidic  vapours). 

±  S^C. 

oven.  A  typical  LIS  run  consists  of  38 
s  and  2  duplicate  spikes  (OC  solution  - 
enser) ,  Cool^  add  5  ml  5%   HN03  and  1 

Parafilm^  stir  with  Vortex  and  hand- 
ce.  Repeat  after  •£  hour.  Transfer 
7  X  100  mm)  wi  th  cap. 
ated  for  by  computer  program) . 


mg/L 


l'SMENTA'T?nV';'''°^'  i    '■'''    ^^'""^  "='    2  -y  ^^'^^'<  O-OIO  to  1  sig, 

INSTRUMENTATION:  Jarrell  Ash  Atom-Comp  ICP  Model  975. 

Calibration  Range:  0.003  to  75  mg/L 
Resolution:  0.001  mg/L 
Sens  1 1 1 vi  ty : 

Instrument  Detection  Limit:  0.003 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.100  mg/L 

Accuracy-  95.8%  (QCS,  in-house  control;  X  0.0098  mg/L;  N  -  35) 

Precision  of  Controls- 

mean 

std .  dev  . 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0.0008 
mean      0.013 
W   .0005mg/L 

CONTROL  LIMITS: 


A 
.205  mg/L 
.014  mg/L 
6.9  % 

i 

mid  range 
0.0019 
0.032 
T   .O025my/L 

high  range 
0.0041 
0.071 

REMARKS:PE  -  5000  AAS  available  as  back-up  unit 

For  throughfalle,  terrestial  effect  and  other  APIOS  sampletj   50 

volume  18  concentrated  to  5  ml . 


ml 


SUMMARY  REPORT  OF  DUALITY  CONTROL  DATA 

MANGANESE        IN  MISCELLANEOUS  WATERS 
Operating  Range  ^  .00020to   0.100   mg/L 

IN  -  RUN  DUPLICATES 

range      <. 00020  .00020to  0.020   0.020to  0.050   O.OSOto   0.10  >    0.10 

no.  2         115  112  46  76 

e  .H . 

mean 


115 

112 

46 

0.00080 

0.00190 

0.00410 

0.01300 

0.03280 

0.07120 

DA  Control  Samples 


SAMPLE  I.D.         NO.        MEAN       STD.  DEV.     R.S.D, 
gcsl  1060       0.20490     0.01423      6.94 


BLANKS 


BLANK  I.D.  NO.        MEAN       STD.  DEV, 

BLK  50       .00067      .00093 


DATE  87/03/20 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 


TEST  NAME:  Manganese 
UNIT:  Water 


TEST  CODE:  MNUT      SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Vi::]an 


METHOD  C0DE:522BA0 
REVISION  NO:  85-1 
NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  500  ml 
Container-  Plastic  bottle  with 
Preservative-  0.5  ml  cone  HN03 
Other- 


DATE:  July,  1985 


no n -metallic  cap  liner 


Extn.-Yes  %    Extracted- 
oz    flint  glass  vial 
ml  20%  HN03  to  vial. 
2  blanks,  2  in-house  OC 


.  Cool  to 
Oxford 


room 


(0.4,  1.0,  &  2 


SAMPLE  PREPARATION:Partial  Extn.-  Total 
Procedure-  Pipette  25  ml  sample  into  a  1 
with  polyethylene  lined  screw  cap.  Add  0 .  E) 
Prepare  several  sets  of  36  vials  includiny 
and  2  within-run  duplicates  for  LIS  runs. 

Dry  overnight  at  85  ±  5°C  in  forced  air  convection  oven 
temperature  and  add  2.5  ml  b%     (V/V)  HCl  to  each  vial  by 
dispenser.  Shake  thoroughly  to  dissolve  soluble  salts3 
Determine  Fe  and  Mn  by  AAS  using  composite  standardo 
ppm  Mn;  2.0,  5.0  &  10.0  ppm  Fe)  . 

The  computer  program  allows  direct  input  of  results  into  LIS  if 
P-E  5000  automated  AAS  eysteni  is  used. 

INTERFERENCES:  Ca  and  Mg  can  cause  severe  interference  if  flame  height 
and  air-acetylene  ratio  are  not  optimized, 

REPORTING  RESULTS:2  dec.  places  if  >  1  pg/ml;if  <  1  -  3  dec.  places 
INSTRUMENTATION:  Perk i n-Elmer  P-£  5000  AAS  interfaced  with  PET 
computer . 

Calibration  Range:  0  to  2  mg/L   (for  Mn) 
Resoluti  on : 
Sensi  t i v  i ty : 

Instrument  Detection  Limit:  0.02  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routin'e  Operating  Range-  0.0  to  0.200  mg/L 

Accuracy-  101%  (in-house  standard,  X  -=    0.0395  mq/L  N  ^  84) 


Precision  of  Controle- 

mean 

std.  dev. 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0.002 
mean      0.017 
H   .0005mg/L 


.042  mg/L 
,0024mg/L 
3.1    % 

mid  range 
0.020 
0.067 
T   .0025my/L 


B 


high  range 
0.005 
0.130 


CONTROL  LIMITS: 


REMARKS:  ICP-AES  eyetem  may  also  be  used  for  s i multaneoue  measuremeut 
of  both  Fe  and  Mn  with  comparable  accuracy  and  preciaion. 
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SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

AA-MANGANESE    IN  MISCELLANEOUS  WATERS 
Operating  Range  -  .00200to   0.200   mg/L 

IN  -  RUN  DUPLICATES 

range  <. 00200    .00200to    0.040      0.04Dto    0.100      O.lOOto      0.20    >      O.i 


no, 
s .  w. 
mean 


112 

62 

15 

0.00220 

0.02030 

0.00450 

0.01740 

0.06670 

0.12950 

12 


OA  Control  Samples 


SAMPLE  I.D. 


NO. 
429 


MEAN       STD.  DEV.     R.S.D. 
0.04190     0.00240      5.73 


BLANKS 


BLANK  I.D, 
BLK 


NO. 
264 


MEAN       STD.  DEV, 
.00970      .00520 


DATE  86/09/22 


rf..  ,  M*  1  . 
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ANALYTICAL  PROCEDURE 
Inorganic  Trace  Coniaminaiils  Section 

TEST  NAME:  Mercury       TEST  CODE :HGUT,HGFT  SAMPLE  TYPE:  Water 
UNIT:  Biomaterials  SUPERVISOR:  R.  Sadana 

METHOD  C0DE:542BF1^640AFi 

REVISION  NO:  Original  DATE:  May, 1984 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  100  ml  minimum  (routine  249  ml) 

Container-Glass  bottle  with  Teflon  cap 

Preservative-  Nitric  acid  (<  1%)  with  pot.  dichromate  (<  0.5%) 

Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yee  %   Extracted- 

Procedure-  Place  100  ml  sample  aliquot  in  a  bacti  bottle. 
Add  5  ml  H2S04,  2.5  ml  HN03,  2  ml  K2S208   and  1  ml  KMn04 

(saturated).  Process  m  batches  of  30  or  more. 
Treat  blanks  and  calibration  standards  in  exactly  the  eame  manner  as 

samples , 

Place  the  bottles  in  a  water  bath  at  85°C  for  2  h  then  cool  to  room 
temperature . 

The  atomic  vapour  of  mercury  is  generated  by  the  addition  of  stannous 
chloride  as  a  reducing  agent  and  its  atomic  abaorpLion  signal  measured 
at  254  nm. 

INTERFERENCES:  Water  vapour,  organic  solvents 

REPORTING  RESULTS:  2  significant  figures 

INSTRUMENTATION:  Laboratory  Data  Control  U.V.  Monitor  (Pharmacia  or 

Milton-Roy) Technicon  or  Gilson  automatic  sampler  and  peristaltic  pump. 

Calibration  Range:  0  to  .300  pg/L 

Resolution:  .005  pg/L  (1  division  on  recorder  chart  paper) 
Sensitivity:  .100  pg/L  -  reads  0.2  absorbance  (20  div  on  chart) 
Instrument  Detection  Limit:  0.003  pg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.003  to  0.300  Py/L 
Accuracy-  No  standards  available 

Precision  of  Controls-  A  6 

mean       1.164pg/L  0.952 

std.  dev.  0.066pg/L  0.103 

R.S.D.     5.6%  10.8% 

Precision  of  Duplicates-low  range       mid  range       high  range 

B.d.      0.005  0.005         0.008 

mean      0.037  0.109         0.189 

W   .01  pg/L  T   .05  Pg/L 

CONTROL  LIMITS: 
REMARKS: 
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SUMMARY  REPORT  OF  OUALITy  CONTROL  DATA 

MERCURY  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .00300lo   0.300   ug/L 

IN  -  RUN  DUPLICATES 

range      <. 00300  .OOSOOto  0.060   0.060to  O.iSO   O.lSOto   0.30  >    0 .  :- 

"^•0           2  45  5  #  ' 

^•"-                  0.00500        0.00520        0.00810 
"!!" ?:°?^?° °  •  ^0900         0  .18900 

OA  Control  Samples 

SAMPLE  I.D.         HO.        MEAN       STD .  D£V .     R.s.D. 
^°"  3^-^  48       1.16400     0.06570      5.64 

"""  ^^-'^  259      0.95200     0.10320      10.84 

BLANKS 

BLANK  I.D.  NO.        MEAN       STD.  DEV. 

^^^  153       .00456      .00057 

-  •»  '  >'  1 
DATE  87/01/05  '  ' 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contain  inaTits  Section 


TEST  NAME:  Molybdenum 
UNIT:  Water 

METHOD  C0DE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION 


TEST  CODE:  MOUT     SAMPLE  TYPE:  Waters 
SUPERVISOR:  P.  Vi:ian 


DATE:  April,  1985 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extn.~     Total  Extn.-Yes  %   Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  Cv/v)  HN03  and  evaporate  to  dryness  in  mec;hanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  J:5°C  . 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tubes  including  4  blanks,  3  DCs,  and  2  duplicate  spikes  (QC  solution  - 
5  ml  -  added  by  Brinkmann  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with  Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  >£  hour.  Transfer 
supernatent  to  numbered  tube  (17  x  100mm)  with  cap, 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REP0RTIN(3  RESULTS:2  sig.  figs,  if  >  O.OlO  Pg/ml;if  <  0.010  -1  aig  fig. 
INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 


Calibration  Range:  0.005  to  75  my/L 
Resolution:  0.001  mg/L 
Sens  i t  ivi  ty  : 

Instrument  Detection  Limit:  0.005  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.100  mg/L 

Accuracy-  94.5%  <OCS,  m-house  control,  X  ^  0.0094  pg/ml,  N 
Precision  of  Controls-  A 

mean 

std.  dev. 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0.0009 
mean      0.0084 
W   .0005mg/L 

CONTROL  LIMITS: 


.1811mg/L 
.0197mg/L 
10.9  % 

mid  range 
0.0035 
0.0302 
T   .0050mg/L 


36) 


high  range 
0.0034 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 
In  the  case  of  throughfalls,  terrestrial  effects  and 
samples,  concentrate  50  ml  down  to  5  ml. 

t'nvirofum&nt  Ontarto 


other    APIOS 
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SUMMARY  REPORT  OF  DUALITY  CONTROL  DATA 

MOLYBDENUM      IN  MISCELLANEOUS  WATERS 
Operating  Range  =-  .OOOSOlo   0.100   mg/L 

IN  -  RUN  DUPLICATES 

range      <. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  >    O.IC 


no . 
s  . w. 
m«an 


22 


284 

'S 

37 

5 

0.00090 

0.00350 

0.00340 

0.00820 

0.03020 

0.09050 

OA  Control  Samples 


SAMPLE  I.D. 
gcsl 


NO. 
1062 


MEAN       STD.  D£V.     R.S.D, 
0.18110     0.01967     10.86 


BLANKS 


BLANK  I.D, 

BLK 


NO. 

176 


MEAN 

.00059 


STD.  DEV, 
.00162 


DATE  87/03/20 


7.38 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:  Nickel         TEST  CODE:  NIUT      SAMPLE  TYPE:  Waters 
UNIT:  Water  SUPERVISOR:  P.  Vi  :,an 

METHOD  C0DE:522BE2 

REVISION  NO:  Original  DATE:  April,  1985 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  ICOO  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Part:al  Extn.-     Total  Extn.-Yee  \   Extracted- 

Procedure-  Pour  eample  into  a  30  x  200  mm  quart;:  test  tube  held  in 
rack  until  lower  miniscus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20%  Cv/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapourB)  . 
Set  effective  temperature  to  90  t    5° C . 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consistB  of  38 
tubes  including  4   blanks,  3  OCs  and  2  duplicate  spikes  (QC  solution  - 
^     Jr..^^^^^   ^^  Brmkmann  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 
drop  50^  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  mside  surface.  Repeat  after  •£  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REPORTING  RESULTS:2  sig.  figs,  if  >  0.010  Py/ml;if  <  O.OlO  -1  :.iy  fig 
INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 

Calibration  Range:  0.03  to  75  mg/L 
Resolution:  0,001  mg/L 
Sens  i  t i vi ty : 

Instrument  Detection  Limit:  0.03  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0,100  mg/L 

Accur.  cy-96.6%  (OCS,  m-house  control,  X  -  0.024  mg/L,  N  --  36) 
Precision  of  Controls-  A  g 

mean       .525  mg/L 
std.  dev.  0.045mg/L 
R.S.D.     8.5  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

s.d,      0.007  0.003  0.005 

mean      0.009  0.026  0.066 

M   .002  jng/L  T   .010  ng/L 

CONTROL  LIMITS: 

REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 

In  the  case  of  throughf al 1 s,  terrestrial  effects  and  other  APIOS 

samples,  concentrate  50  ml  down  to  5  ml. 


7.39 


^■T^«l> 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

NICKEL  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .COlOOto   0,100   mg/L 

IN  -  RUN  DUPLICATES 

range       <. 00100  .OOlOOto  0.020   0.020to  0.050   O.OSOto   0.10  >   Q.i, 


na. 

B  .M, 

mean 


14 


1§ 

249 

18 

0.00700 

0.00290 

0.00500 

0.00860 

0.02640 

0.06550 

5S 


OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

qcsl 

1055 

0.52480 

0.04462 

8.50 

BLANKS 


BLANK  I.D. 
BLK 


NO. 
39 


MEAN 
.01018 


STD.  DEV, 
.02239 


DATE  87/03/20 


J.iiO 
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ANALVTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 


TEST  NAME:SELENIUM 
UNIT:  Biomaterials 

METHOD  C0DE:510CF3 

REVISION  NO: 

NATURE  OF  LAST  REVISION: 


TEST  CODE:SEUT       SAMPLE  TYPE:  Water 
SUPERVISOR:  R.  Sadana 


DATE: 


SAMPLE  HANDLING: 

Quantity  Required-  100  ml 

Container-  GlasB  bottle  with  bakelite  screw  cap  (16  oz.) 

Preeervative-lml  cone.  HN03  for  sample  filling  16  oz.  bottle 

Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-yes  %   Extracted->90% 
Procedure-A  twenty  ml   sample  is  pipetted  into  20x150  mm  pyrex  test 
tube.  A  batch  of  sixty-eight  tubes  including  samples, blanks,  standards 
and  controls  are  run.  These  samples  are  fed  to  a  automated  syBtem  for 
measurement  of  selenium  by  hydride-FAAS  technique. 

Samples  with  selenium  concentration  exceediny  .10  ny/ml  are  diyeated 
by  pipetting  20  ml  of  sample  in  a  100  ml  beaker  and  adding  4  ml  6:3:1 
HN03:HCL04:H2S04.  Heat  until  dense  white  fumea  evolve.  Cool,  add  0.5 
ml  of  H20  and  2.5  ml  of  HCl .  Transfer  the  digestate  to  a  test  tube  20 
calibrated  at  20  ml,  dilute  to  mark  with  DDW,  mix  well,  and  analyze. 

INTERFERENCES:  Excessive  concentrations  of  Cu,  Fe,  Ni 

REPORTING  RESULTS:2  dec.  if  <10,  1  dec.  if  10-100,  0  dec.  if  >iOO 
INSTRUMENTATION:  Atomic  Absorption  Spectrophotometer  (Varian  1200) 
with  strip  chart  recorder,  peristaltic  pump,  auto-sampler,  open-ended 
and  heated  quartz  'T'  cell  (0.6  x  10  cm),  and  gas-liquid  separator. 
Calibration  Range:  0  to  40  Rg/inl 
Resolution:  0.01  absorbance 
Sensitivity:  20  Hg/ml  gives  0.200  Abs  . 
Instrument  Detection  Limit:  1  Rg/ml 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-   0.0  to  0.04  mg/L 
Accuracy- 

of  Controls- 
mean 

std.  dev. 
R.S.D. 
of  Duplicates-low  range 
s  .  d  . 
mean 
.001  mg/L 


Prec  i  B  i  on 


Precision 


W 


.015  mg/L 
.0008mg/L 
5.3  '^ 

mid  range 


1 


high  range 


T   .005  mg/L 


CONTROL  LIMITS: 


REMARKS:-Accuracy-  ratio  of  mean  to  cert,  value  of  ref.  standard  X  100 


7.*1 


SUMMARY  REPORT  OF  OUALITY  CONTROL  DATA 

SELENIUM         IN  MISCELLANEOUS  WATERS 
Operating  Range  =  .OOlOOto   0.040   mg/L 

IN  -  RUN  DUPLICATES 

range       <. 00100  .OOlOOto  0.008   O.OOSto  0.020   0.020to   0.04  >   O.C 

i7  0  0  0  0 

^■"-  0.00000        0.00000        0.00000 

"^lll °'°°°?°_„       0.00000         0.00000 

OA  Control  Samples 

SAMPLE  I.D.         ^0.        MEAN       STD.  DEV.     R.S.D. 
^^^-^  28      0.01500     0.00080     5.33 

BLANKS 

BLANK  I.D.         NO.        MEAN      STD.  DEV. 
^^^  0       .00000      .00000 

DATE  87/03/11 

.  7A2 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:  Silver         TEST  CODE:  AGUT      SAMPLE  TYPE:  Water 
UNIT:  Water  SUPERVISOR:  P.  Vi  :ian 

METHOD  C0DE:005BF2 

REVISION  NO:  Original  DATE:  January  10,  1986 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  100  ml 
Container-  Acid  washed  plastic 
Preservative-  1  ml  cone  HN03  per  litre. 
Other- 

SAMPLE  PREPARATIGN:Partial  Extn.-     Total  Extn.-Yes  %   Extracted- 

Procedure-  The  sample  is  analyzed  directly  with  no  pretreatment  by 
graphite  furnace  atomic  absorption  spectrophotometry.  20  pL  of  aample 
is  placed  in  a  graphite  furnace  fitted  with  a  L'Vov. 


INTERFERENCES:  Chemical  matrix  interferences  are  overcome  by  choice 
of  analysis  program,  use  of  L'Vov  platform  and  addition  of  KCl. 
REPORTING  RESULTS:  To  4  decimal  places,  pg/ml 

INSTRUMENTATION:  Perkin-Elmer  2380  or  603  AAS  with  HGA  500  or  40O 
controller  and  AS-40  autosampler 

Calibration  Range:  0.0001  to  0.010   rag/L 
Resolution:  0.001  absorbance 
Sens  i t i vi  ty : 

Instrument  Detection  Limit:  0.0001  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.0100  mg/L 

Accuracy-110%  at  0.0012  Pg/ral  (EPA  -  WP58-1) 

Precision  of  Controls-  A  B 

mean       .0017mg/L  .O048my/L 

std.  dev.  .0002mg/L  .0004mg/L 

R.S.D.     11.8  %  8.3  % 

Precision  of  Duplicates-low  range       mid  range       high  range 

B.d.      0.0003         0.0003        0.0004 
mean      0.0010  0.0043         0.0059 

W   .OOOlmg/L  T   .0005mg/L 

CONTROL  LIMITS: 
REMARKS: 


l.k^ 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

SILVER  IK  MISCELLANEOUS  WATERS 

Operating  Range  -  .OOOlOto   0.010   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00010  .OOOlOto  0.002   0.002to  0.005   O.OOSto   0.01  >   O.O 


no . 

8.  W. 
mean 


i6 

*? 

5 

0.00026 

0.00029 

0.00043 

0.00100 

0.00430 

0.00590 

OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

epal 

10 

0.00170 

0.00020 

11.76 

epah 

11 

0.00480 

0.00040 

8.33 

BLANKS 
BLANK  I.D. 


NO. 


MEAN 


STD.  DEV, 


DATE  88/02/02 
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ANALYTICAL  PROCEDURE 
Inoryanic  Trace  Con tam i nan ts  Section 


TEST  NAME:  Strontium 
UNIT:  Water 

METHOD  C0DE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION 


TEST  CODE:  SRUT      SAMPLE  TYPE:  Waler^^ 
SUPERVISOR:  P.  Vi^an 


DATE:  April,  1985 


SAMPLE  HANDLING: 

Quantity  Required-  lOOO  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extn.-     Total  Extn.-Yes  %    Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  teat  tube  held  in 
rack  until  lower  miniscus  of  water  column  reachee  100  ml  calibration 
mark.  Add  2  ml  20%    (v/v)  HN03  and  evaporate  to  dryness  in  mechanical 
convection  oven  (with  efiTicient  exhaust  to  extract  acidic  vapourtj)  . 
Set  effective  temperature  to  90  ±  S* C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consiete  of  38 
tubes  including  4   blanks,  3  QCs  and  2  duplicate  spikes  <0C  solubion  - 
5   ml  -  added  by  Bnnkmann  dispenser).  Cool,  add  5  ml  5%   HN03  and  1 
drop  50%  H202.  Seal  tubes  with   Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  "i  hour.  Transfer 
supernatant  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REPORTING  RESULTS:2  eig.  fiys.  if  >  0.010  »Jg/ml;i£  <  0.010  -1  aiy  fig. 
INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 


Calibration  Range:  0.008  to  75  my/L 
Resolution:  0.001  mg/L 
Sens  it i vi  ty : 

Instrument  Detection  Limit: 
PERFORMANCE  CHARACTERISTICS: 

Routire  Operating  Range-  0.0 
Accuracy-100.0%  (QCS,  m-house  control. 
Precision  of  Controls- 
mean 

std .  de V . 
R.S.D. 
Duplicates-low  range 
e.d.      0.0030 
mean      0.0119 
W   .001  mg/L 


0.008  mg/L 
to  0.100 


Precision  of 


mg/L 

X  ^  0.22  mg/L,  N  ^  109) 
A 
.265  my/L 
.0661mg/L 
25.0  % 

mid  lange 
0.0029 
0.0342 
T   .010  mg/L 


B 


high  lange 
0.0019 
0.0753 


CONTROL  LIMITS: 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 

In  the  case  of  throughf al  1  s,  terrestrial  effects  and  other  APIOS 

samples,  concentrate  50  ml  down  to  5  ml. 


7.45 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

STRONTIUM        IN  MISCELLANEOUS  WATERS 
Operating  Range  =  .OOOSOto   0.100   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  >   O.IC 


no. 

8  .  W. 

mean 


25 

82 

43 

0.00300 

0.00290 

0.00190 

0.01190 

0.0  3420 

0.07530 

200 


OA  Control  Samples 


SAMPLE  I.D. 
qcsl 


NO. 

1055 


MEAN      STB.  DEV.     R.S.D. 
0.26480     0.06614      24.98 


BLANKS 


BLANK  I.D, 
BLK 


NO. 
268 


MEAN      STD.  DEV, 
.00214      .00224 


DATE  87/03/20 


7.(f6 


ANALYTICAL  PROCEDURE 
Inorgai^ic  Trace  Contain  i  nantE  Section 


TEST  NAME:  Titanium 
UNIT:  Water 

METHOD  C0DE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION 


TEST  CODE:  TIUT      SAMPLE  TYPE:  Wators 
SUPERVISOR;  P.  Vi:iaTi 

DATE:  April,  1985 


SAMPLE  HANDLING: 

Ouantiby  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre 

Other- 


SAMPLE  PREPARATION:Partial  Ex 
Procedure-  Pour  sample  into 
rack  until  lower  miniecus  of 
mark.  Add  2  ml  20%  (v/v)  HN03 
convection  oven  (with  efiicie 
Set  effective  temperature  to 
Prepare  several  runs  and  dry 
tubes  including  4   blanks,  3 
5   ml  -  added  by  Brmkmar.n  di 
drop  50%  H202.  Seal  tubes  wit 
turn  to  wet  entire  inside  sur 
supernatant  to  numbered  tube 
INTERFERENCES:  Several;  compe 


tn.-     Total  Extn.-Yes  %   Extracted- 
a  30  X  200  mm  quartz  test  tube  held  in 

water  column  reaches  100  ml  calibration 
and  evaporate  to  dryness  in  mechanical 

nt  exhaust  to  extract  acidic  vapours). 

90  ±  5°C, 

in  oven.  A  typical  LIS  run  consists  of  38 
OCs  and  2  duplicate  spikes  (QC  solution  - 
spenser) .  Cool,  add  5  ml  b%   HN03  and  1 
h   Parafilra^  stir  with  Vortex  and  hand- 
face.  Repeat  after  >«  hour.  Transfer 
(17  X  100  mm)  with  cap. 
nsated  for  by  computer  program. 


REPORTING  RESULTS: 2  s 


ig.  figs,  if  >  0.010  *Jg/ml;if  <  0.010  -1 


INSTRUMENTATION:  Jarell  Ash  Atom-Ccmp *-ICP  Model 


975 


Bi  y  fi y 


Calibration  Range:  0.05  to  75  mg/L 
Resolution:  0,001  mg/L 
Sens  i  t  i vi ty : 

Instrument  Detection  Limit 
PERFORMANCE  CHARACTERISTICS: 
Routine  Operating  Range-  0 


mg/L 


Accuracy-100.0%  (QCS  i,  in-house 
Precision  of  Controls- 
mean 

std.  dev. 
R.S.D, 
Precision  of  Duplicates-low  range 

s.d.      0.0007 
mean      0.0096 
W   .002  mg/L 

CONTROL  LIMITS: 


0  to  0.100  mg/L 


control,  X  -=  0.20  my/L^ 
A 
.186  mg/L 
.0189mg/L 
10.2  % 

mid  range 
0.0081 
0.026 
T   ,020  mg/L 


^f  --  109) 


high  range 
0.0052 
0.090 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 
In  the  case  of  throughf al Is,  terrestrial  effects  and  other  APIOS 

ml  . 


samples,  concentrate  50 


111  down  to  5 


7.H7 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

TITANIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .OOlOOto   0.100  mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00100  .OOlOOto  0.020   0.020to  0.050   O.OSOto   0.10  >   0.10 


no . 
s .  w . 
mean 


27 


262 

16 

31 

0.00070 

0.00810 

0.00520 

0.00960 

0.02630 

0.08970 

15 


OA  Control  Samplee 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

qcBi 

1037 

0.18610 

0.01890 

10.16 

BLANKS 


BLANK  I.D. 
BLK 


NO, 


MEAH 
.00000 


STD.  DEV 
.00000 


DATE  87/03/20 


7AZ 


ANALYTICAL  PROCEDURE 
Inoryanic  Trace  Contaminants  Section 

UN??:Ttar"''"''"        ''^^'^   "^^^^^  """^      SAMPLK  TYPE:  Water 
^*^^  SUPERVISOR:  P.  Vi  :,an 

METHOD  CODE:0OlBE5 

REVISION  NO:  1  rmrr.  t 

NATURE  OF  LAST  REVISION:  January  24,  1986 

SAMPLE  HANDLING: 

Quantity  Required-  500  ml 
Container-  Polyethylene  container 
Preservative-  1  ml  cone  HN03  per  litre. 
Uther- 

SAMPLE  PREPARATION:Partial  Extn  -     t  +  i  r.  .. 

Procedure-  Sampi;8  are  anllv^;^   ■  J   !   ^><tn.-Yes  %    Extracted->100 

are  poured  fro.  ll/^ulXlllrt   Tnto  15  mT.orT'""^".'^-  ^^"^'^^ 
and  analyzed  by  the  ICP-MS  technig^e  Polystyrene  te.t  tub. 


tes 


REPORTING  RESULTS:  pq/1 
INSTRUMENTATION:  Elan  250  (ICP/MS) 

Calibration  Range:  0  to  1.000  mg/L 

PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  O.OlO  mg/L 

Accuracy-  Within  10%  cf  NBS 

Precision  of  Controls-  ^ 

mean       .0105mg/L 
std.  dev.  .0005mg/L 
p^   .  .     ^  ^  R.S.D.     4.37  % 

Precision  of  Duplicates-low  range       „id  .ange       high  range 

s.d.      0.00007         O.O0O05  ^ 

W   nnni   .r  "**"     0.00038        0.00802 
"   •O00l"'y/L  T   .00Q5«y/L 

CONTROL  LIMITS: 

REMARKS:  Replaces  fluorometric  method 


7.tiS 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

URANIUM  IN  MISCELLANEOUS  WATERS 

Operating  Range  =  .OOOOlto   0.010   mg/L 

IN  -  RUN  DUPLICATES 

range      <. 00001  .OOOOlto  0.002   0.002to  0.005   O.OObto   0.01  >   0.01 

8-w-  0.00007         0.00000         0.00005 

"lean  0.00038        0.00000        0.00802 


OA  Control  Samples 


SAMPLE  I.D. 


NO. 


MEAN 


STD.  DEV, 


R.S.D. 


comp 


74 


0.01051     0.00047 


4.37 


BLANKS 


BLANK  I.D. 
BLK 


NO. 

62 


MEAN      STD.  DEV. 
.00003      .00003 


DATE  87/01/14 


7.50 


'   •   .-   «  B 


ANALYTICAL  PROCEDURE 
Inoryanic  Trace  Con  tarn  inaTi  ts  Set;tion 


TEST  NAME:  Vanadium 
UNIT:  Water 

METHOD  C0DE:522BE2 
REVISION  NO:  Original 
NATURE  OF  LAST  REVISION; 


TEST  CODE:  VVUT      SAMPLE  TYPE:  Watera 
SUPERVISOR:  P.  Vijan 


DATE:  April,  1985 


SAMPLE  HANDLING: 

Quantity  Required-  1000  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 


1  i  n  e  r 


SAMPLE  PREPARATION:Parti 
Procedure-  Pour  sample 
rack  until  lower  miniscu 
mark.  Add  2  ml  20%  Cv/v) 
convection  oven  (with  ef 
Set  effective  temperatur 
Prepare  several  runs  and 
tubes  including  4  blank 
5  ml  -  added  by  Brinkma 
drop  50%  H202.  Seal  tube 
turn  to  wet  entire  insid 
supernatant  to  numbered 
INTERFERENCES:  Several; 


al  Extii.-     Total  Extn.-Yes  %   Extracted- 
into  a  30  X  200  mm  quartz  test  tube  held  in 

£  of  water  column  reaches  100  ml  calibration 
HN03  and  evaporate  to  drynesa  in  mechanical 

ficient  exhaust  to  extract  acidic  vapours). 

e  to  90  ±  50c. 
dry  in  oven.  A  typical  LIS  run  consists  of  38 

s;,  3  OC3  and  2  duplicate  apikes  (OC  uolution  - 

Tin  dispenser).  Cool,  add  5  ml  5%  HN03  and  1 

s  with   Parafilm,  stir  with  Vortex  and  hand- 

e  surface.  Repeat  after  "^  hour.  TraiisCer 

tube  (17  X  100  mm)  with  cap. 

compensated  for  by  computer  program. 


REPORTING  RESULTS:2  sig.  figs,  if  >  0.010  )Jy/ml;i£  <  0.010  -1  sig  fig. 
INSTRUMENTATION:  Jarell  Ash  Atom-Comp  -ICP  Model  975 


;  0.( 
mg/; 


08  to  75  mg/L 


Calibration  Range 
Resolution:  0.001 
Sensitivity : 

Instrument  Detection  Limit; 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Ranee-  0.0  to  0.100  mg/L 

Accurai;y-  95.7%  (QCS,  in-house  control,  X  -  0.19  my/L,  N  -  36) 


0.008  mg/L 


Precision  of  Controls- 
mean 

std .  dev . 
R.S.D. 
Precision  of  Duplicates-low  range 

B.d.      0.0008 
mean      0.0096 
W   .0005mg/L 

CONTROL  LIMITS: 


A 
.194  mg/L 
.0146mg/L 
7.5  % 

mid  range 
O.O0O6 
0.0207 
T   .0050mg/L 


B 


high  range 
0.0032 
0.0926 


REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 
In  the  case  of  throughf al Is,  terrestrial  effects  and 
samples,  concentrate  50  ml  down  to  5  ml. 


other  APIOS 


7M 


" 


SUMMAR5^  REPORT  OF  QUALITY  CONTROL  DATA 

VANADIUM        IN  MISCELLANEOUS  WATERS 
Operating  Range  -    .0005010   0.100   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00050  .OOOSOto  0.020   0.020bo  0.050   O.OSOto   0.10  >    0.10 


no . 
s  .u . 

mean 


14 


288 

5 

31 

0.00080 

0.00060 

0.00320 

0.00940 

0.02070 

0.09260 

13 


OA  Control  Samples 


SAMPLE  I.D, 
qcsl 


1056 


MEAN      STD.  DEV.     R.S.D, 
0.19440     0.01460      7.51 


BLANKS 


BLANK  I.D. 
BLK 


^d. 


18 


MEAN 
.00075 


STD.  DEV, 
.00117 


DATE  87/03/20 


7.52 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contaminants  Section 

TEST  NAME:  Zmc  TEST  CODE:  ZNUT      SAMPLE  TYPE:  Waters 

UNIT:  Water  SUPERVISOR:  P.  Vi  :ian 

METHOD  C0DE:522BE2 

REVISION  NO:  Original  DATE:  April,  1985 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Ouantity  Required-  lOOO  ml 

Container-  One  litre  plastic  bottle  with  non-metallic  cap  liner 

Preservative-  1  ml  cone  HN03  per  litre. 

Other- 

SAMPLE  PREPARATION:Partial  Extri.-     Total  Extn.-Yee  %   Extracted- 

Procedure-  Pour  sample  into  a  30  x  200  mm  quartz  test  held  in 
rack  until  lower  minicus  of  water  column  reaches  100  ml  calibration 
mark.  Add  2  ml  20^o  (v/v)  HN03  and  evaporate  to  drynesa  in  mechanical 
convection  oven  (with  efficient  exhaust  to  extract  acidic  vapours). 
Set  effective  temperature  to  90  ±5°C. 

Prepare  several  runs  and  dry  in  oven.  A  typical  LIS  run  consists  of  38 
tube  including  4  blanks,  3  DCs  and  2  duplicate  spikes  (QC  isolution  - 
5  ml  -  added  by  Brinkmar.n  dispenser).  Cool,  add  b   ml  5%  HN03  and  1 
drop  50%  H202.  Seal  tubes  with  Parafilm,  stir  with  Vortex  and  hand- 
turn  to  wet  entire  inside  surface.  Repeat  after  "i  hour,  transfer 
supernatent  to  numbered  tube  (17  x  100  mm)  with  cap. 
INTERFERENCES:  Several;  compensated  for  by  computer  program. 

REPORTING  RESULTS:2  sig.  figs,  if  >  0.010  Mg/ml;if  <  0.010  -1  sig  fiy. 
INSTRUMENTATION:  Jareli  Ash  Atom-Comp  -ICP  Model  975 

Calibration  Range:  0.005  to  75  my/L 
Resolution:  0.001  mg/L 
Sens  i t ivi  ty : 

Instrument  Detection  Limit:  0.005  mg/L 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  O.IOO  mg/L 

Accuracy-  92.7°^  COCS,  in-house  control,  X  -  0.0093  jJg/ml,  N  -  3,5) 
Precision  of  Controls-  A  g 

mean       .2189mg/L 
std.  dev.  .0342mg/L 
R.S.D.     15.6  % 
Precision  of  Duplicates-low  range       mid  range       high  range 

B.d.      0,0018         0.0050        0.0246 
mean      0.0135  0.0305         0.0707 

W   .0005mg/L  T   .0025mg/L 

CONTROL  LIMITS: 

REMARKS:  P-E  5000  AAS  is  available  as  back-up  unit. 

In  the  case  of  throughf al  1  e,  terrestrial  effectsj  and  other  APIOS 

samples,  concentrate  50  ml  down  to  5  ml. 


7,53 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

ZINC  IN  MISCELLANEOUS  WATERS 

Operating  Range  -  .COOSOto   0.100   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00050  .OOOSOto  0.020   0.020to  0.050   O.OSOto   0.10  >   0.10 


no . 
8  .  w. 
mean 


165 

93 

19 

65 

0.00180 

O.OOSOO 

0.02460 

0.01350 

0.03050 

0.07070 

OA  Control  Samples 


SAMPLE  I.D, 
gcsl 


NO. 

1017 


MEAN       STD.  DEV.     R.S.D, 
0.21890     0.03418      15.61 


BLANKS 


BLANK  I.D. 
BLK 


NO. 
367 


MEAN 
.00351 


STD.  DEV 
.01372 


DATE  87/03/20 


7.^1^ 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Contain  i  nanlB  Section 

Jn?T-^OC^p/°^%^  Cyanide  TEST  CODE:  CCNAUR    SAMPLE  TYPE:  Water 
u«iJ.  uc-Project  SUPERVISOR:  J.  Hipfner 

METHOD  CODE:001AC2 

REVISION  NO:  DATF- 

NATURE  OF  LAST  REVISION: 

SAMPLE  HANDLING: 

Quantity  Required-  500  ml 

Container-  Glass  or  plastic  (preferred) 

Preservative-  NaOH 

Other- 

"ToLdu'e-'Thi"";':?''^'  """-  .  '°^''    ^''^"-  *  ixtracted-100 

analvBift  ^i  ^h    r.l^    ^=«  "•^'^Ul  b<.    H3P02  followed  by  a  colour  i  metri  c 
analysis  with  chloramme  T  -i sonicot i nic  acid  -barbituric  acid  method. 


If  the  total  cyanide  is  >  .01  ma/L  then  ^j    ^n  9^n  ^i  „r      i 

rn^n'rct^i'^'^^'  ";^'°  ^'  °'  ?5ui/:?t:.iL?f  .:5a  %h:i  ^tuiate 

iechn   on  distil?  /'  "'    'I    ''"°"'  ""^^  analyzed  by  the  automated 
iectinicon  distillation  system  referred  to  above. 


""nUbu'r  ^™  '"*"f"-«  -  r-ov.d  by  di.tai.tio,,. 

1^1  Bti  i  iaole  organics  may  mterferp-  aTur.  <;  -  „  ^   u   l  i     i 

Calibration  Range:  0  to  0.4  mg/1  as  CN  ^^ 

Resolution:  0,001  mg/1 
Sensitivity: 

Instrument  Detection  Limit:  0.001  mcj/l 
PERFORMANCE  CHARACTERISTICS: 

Routine  Operating  Range-  0.0  to  0.400  mq/1 

Accuracy-  100% 

Precision  of  Controls-  a 


mean  .no  mg/L  o  059 

std.  dev.  .0027mg/L  0.'o026 

R.b.D.     2.45  %  4  41 


B 


Precision  of  Dupli  cates-lo„  r^nge  '    .id  range  high'rai.ge 

s.d.      0.0017  0.0063  0.0074 

M    OOlmo/L   "'^'^      °-°^^  .     ^'^^'^  0-281 

W   .OOlmg/L  X   .O05mn/I. 


.O05mg/L 


CONTROL  LIMITS: 


d^stmltlon'  7    -|-<i-<i^^^e  recovered  100%  during  manual 
r^coiered  at  lOoT     '"'"^'^'^  '^"^  normally  be  expected  to  be 


7.55 


SUMMARY  REPORT  OF  QUALITY  CONTROL  DATA 

TOTAL  CYANIDE    IN  MISCELLANEOUS  WATERS 
Operating  Range  ^  .OOlOOto   0.400   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00100  .OOlOOto  0.080   O.OSOto  0.200   0.200to   0.40  > 


.4{ 


no . 
8  .  w. 

mean 


0 


56 

5 

1 

0.00080 

0.00450 

0.02830 

0.01170 

0.15670 

0.26000 

15 


OA  Control  Samples 


SAMPLE  I.D. 

NO. 

MEAN 

STD.  DEV. 

R.S.D 

qc-a 

146 

0.14900 

0.00490 

3.29 

qc-b 

146 

0.01800 

0.00220 

12.22 

BLANKS 


BLANK  I.D, 
BLK 


NO. 
146 


MEAN 
.00100 


STD.  DEV 
.00000 


DATE  88/06/02 


7.56 


ANALYTICAL  PROCEDURE 
Inorganic  Trace  Conlam i nauts  Section 

TEST  NAME:  Free  cyanide   TEST  CODE:  CCNFUR    SAMPLE  TYPE:  Water 


UNIT:  OC-Prouecl 

METHOD  CODE:700AC2 

REVISION  NO: 

NATURE  OF  LAST  REVISION: 


SUPERVISOR:  J.  Hipfner 


DATE: 


SAMPLE  HANDLING: 

Quantity  Required-  100  ml 

Container-  Glass  or  plastic  (preferred) 

Preservative-  NaOH 

Other- 

SAMPLE  PREPARATION:Partial  Extn . -     Total  Extn.-     %    Extracted-  * 

Procedure-  Pass  sample  aliquot  through  an  automated  low  temperature 
distillation  (106°C)  in  a  distillation  acid  consisting  of  10%  acetic 
acid  and  0.5%  zinc  acetate. 

Analyze  distillate  by  the  Chlor am i ne-T  -pyr i dine-barbi turi c 
acid  colourometr i c  method,  or  equivalent. 


INTERFERENCES:  None 

REPORTING  RESULTS:Mg/l  CN  to  3  decimal  places  up  to  3  significant 
INSTRUMENTATION:  Technicon  automated  continuous  flow  analyzer 
including  pump,  col  our i metr i c  distillation  apparatus  and  sampler; 
suitable  recorder. 

Calibration  Range:  0  to  0.4  mg/1  as  CN 
Resolution:  0.001 
Sensi  ti vi ty : 

Instrument  Detection  Limit 
PERFORMANCE  CHARACTERISTICS: 
Routir.e  Operating  Range-  0< 
Accuracy-  100% 
Precision  of  Controls- 
mean 

std .  dev . 
R.S.D. 
Precision  of  Duplicates-low  range 

s.d.      0.0026 
mean      0.022 
W   .001  mg/L 


figs 


0.001 
,0  to  0 


mg/1 

400  mg/L 

A 
.110  mg/L 
,0036mg/L 
3.27  % 

mid  range 
0.0021 
0.161 
T   .005  ray/L 


B 
0.Q6Q 
0.0031 
5.17% 
high  range 
0.0028 
0.209 


CONTROL  LIMITS: 


REMARKS:*  The  test  defines  the  results  reported  in  this  case.  The 
terminology  "Weak  Acid  Dissociable"  is   commonly  used  and  represents 
weakly  associated  cyanide  compounds  such  as  KCN,  NaCN,  NiCN4,  HCN^etc 


7.57 


SUMMARY  REPORT  OF  OUALITi!  CONTROL  DATA 

FREE  CYANIDE     IN  MISCELLANEOUS  WATERS 
Operating  Range  -  .OOlOOto   0.400   mg/L 

IN  -  RUN  DUPLICATES 


range 


<. 00100    .OOlOObo    0.080      0.080to    0.200      0.200to      0.40    >      0 


no  . 


B  .  W. 


mean 


m 

4 

0 

0.00090 

0.00320 

0.00000 

0.01080 

0.15560 

0.00000 

%4 


OA  Control  Samples 


SAMPLE  I.D. 

M. 

MEAN 

STD.  DEV. 

R.S.D 

qc-a 

135 

0.15100 

0.00620 

4.11 

qc-b 

135 

0.01800 

0.00220 

12.22 

BLANKS 


BLANK  I.D, 
BLK 


NO. 
135 


MEAN       STD.  DEV, 
.00100      .00000 


DATE  88/06/01 


7.58 


(6826) 
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